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(57) Abstract 



The invention relates to a method and device for cutting foodstuffs into slices. When cutting foodstuffs (V), the uiickne^ of the first 
slice and the last slice is often not uniform. According to the invention, this situation is improved by displacing the foodstuffs (V), and 
optionally the support thereof (5), towards the cutting plane (P), prior to the beginning of the first cut, between two cutting movements, by 
a distance (a) which is greater than the thickness of the slice, and by moving them the same distance back after the cutting operation. 
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Method and device for cutting foodstuffs into slices 

The invention relates to a method according to the 
preamble of Claim 1. A method of this nature is known 
5 from EP 0,412,295. In the known device, it is often the 
case that when the first slice is cut, its thickness is 
not sufficiently uniform, or even only part of this 
slice is cut off- This is because during the first cut 
the foodstuffs, in certain areas, do not always project 
10 sufficiently through the cutter frame, and consequently 
become too thin. 

The object of the invention is to improve this 
situation, and to this end the method is carried out as 
15 described by the characterizing part of Claim 1. As a 
result, when the first slice is cut, it may immediately 
acquire a uniform thickness, so that there are no 
frayed edges or half-cut slices on the foodstuffs when 
the last slice is cut. 

20 

The characterizing part of Claim 2 describes an 
improved method. In this way, the foodstuffs are always 
pushed against the support during cutting, with the 
result that they are supported appropriately in the 
25 cutter frame and will not slip, for example during the 
rapid movement before the first slice is cut. 

The invention also relates to a cutting device 
according to the preamble of Claim 3. A meat-cutting 

30 device of this nature is known from the above mentioned 
European Patent Application. The drawback of the known 
device is that the thickness of the first and last 
slices which it cuts is not uniform. When the device is 
used in situations in which the portions of foodstuffs 

35 cut off are always small, such as for example in a 
device with which a hundred grams of meat products are 
cut off and packaged when ordered by a customer, 
however, it is desirable for even the first slice and 
the last slice to be of the correct thickness and shape. 
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In order to make this possible, according to the 
invention the device is designed as described by the 
characterizing part of Claim 3. By making it possible 
for the foodstuff and the product carrier with 
5 foodstuff to move a short distance towards the cutter 
frame before beginning to cut each first slice and for 
them to be pulled back from the cutter frame after the 
cutting operation, it is ensured that a suitable slice 
thickness is obtained when cutting and that at the end 
10 of the cutting operation the foodstuff is removed from 
the path of the cutting blade, with the result that 
there are no frayed edges and the like formed on the 
foodstuff. As a result, all the slices always acquire 
the desired uniform thickness. 

15 

According to an improvement of the device, it is 
designed as described by the characterizing part of 
Claim 6. As a result, the foodstuff is stably supported 
during the cutting operation, making the slice 
20 thickness more constant. 

According to an improvement of the device, it is 
designed as described by the characterizing part of 
Claim 7. In this way, the foodstuff can easily slide 
25 over the product carrier and the cutter frame, towards 
the cutting plane, in order to be cut, with the result 
that it is conveyed more uniformly. 

According to an improvement of the device, the latter 
30 is designed as described by the characterizing part of 
Claim 8. As a result, the foodstuff is pushed towards 
the product carrier and supported thereby, with the 
result that they adopt a more stable position. This is 
particularly important when the foodstuffs have slipped 
35 with respect to the product carrier as a result of the 
product carrier being conveyed towards and away from 
the cutting device. 



nwcnr^irv ^wn rww^tdQAi » 



WO 00/06349 PCT/NL99/00434 

~ 3 - 

According to a further improvement, the cutting device 
is designed as described by the characterizing part of 
Claim 9- This makes the pressure means of simple 
design, 

5 

According to an improvement, the cutting device is 
designed as described by Claim 10. This ensures that 
the product carrier does not move with respect to the 
carriage, even when the carriage executes rapid 
10 movements. 

According to an improvement, the device is designed as 
described by Claim 12. This ensures that the cutting 
device is not contaminated when in automatic use and 
15 that undesirable contamination with bacteria is 
avoided. 

The invention is explained below with reference to an 
exemplary embodiment which is shown in a drawing, in 
20 which: 

Figure 1 shows a diagrammatic plan view of a cutting 
device, 

Figure 2 shows a diagrammatic side view of the cutting 
25 device from Figure 1, 

Figure 3 shows a detail of the cutting device from 
Figure 1, in the situation before and after cutting, 
and 

Figure 4 shows a detail corresponding to Figure 3 in 
30 the situation during cutting, 

Figure 5 shows a diagrammatic cross section through a 
device for cleaning the cutting blade of the cutting 
device from Figure 1 and 

Figure 6 shows a side view of the device from Figure 5. 



35 



The cutting device shown, which can be used to cut meat 
products, may form part of the device for automatically 
cutting foodstuffs as described in EP 0, 470, 673 and in 
which foodstuffs are stored on a product carrier which 
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is described, inter alia, in the application 
PCT NL 9900237, which is not a prior publication, from 
the same applicant, the contents of which are hereby 
deemed to be incorporated. 

5 

Figure 1 shows a plan view of the cutting device, which 
is attached to a base 32 which can seen in the side 
view shown in Figure 2. Rectilinear guides 31, to which 
a cutter carriage 10 is attached, are arranged on the 
10 base 32, By means of a cylinder 18, the cutter carriage 
10 can be moved a distance a in a feed direction J. The 
distance and therefore the travel of the cylinder 18 
can be set between 3 and 10 millimetres and is 
preferably set at 5 millimetres. 

15 

On the cutter carriage 10, a product carrier 5 is 
positioned at a fixed position with the aid of a 
positioning pin 9. In a manner which is not described 
in more detail, the product carrier 5 is placed on the 

20 cutter carriage 10, for example by being pushed into 
guide rails 33, which are present on the cutter 
carriage 10, by means of a conveyor system (not shown) , 
it being possible for that side of the product carrier 
5 which faces towards a cutting plane P, after it has 

25 been positioned on the cutter carriage 10, to be 
supported on a cutter frame 1 which is attached to the 
base 32. For this purpose, the cutter frame 1 and/or 
the product carrier 5 are provided with bevels (not 
shown) , so that while the product carrier 5 is being 

30 pushed in along the guide rails 33, the edge of the 
product carrier 5 enters the cutter frame 1 . The cutter 
frame 1 is provided with a recess in which the product 
5 can be supported, in such a manner that the inside of 
the cutter frame 1, at the location of the cutting 

35 plane P, forms a single plane with those surfaces of 
the product carrier 5 which support the foodstuff V. 

On the product carrier 5 there is positioned foodstuff 
V, of which the end remote from the cutting plane P is 
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attached to a slide 6 by means of a clamp 7. A gripper 
8 is attached to the slide 6 and is able to rotate 
about a pivot pin 11 by way of a pivot cylinder 13. The 
pivot pin 11 and the pivot cylinder 13 are attached to 
a feed carriage 12. The feed carriage 12 can be moved 
along a guide shaft 17 with a threaded spindle 16 which 
is driven by a motor 15, The position of the feed 
carriage 12 is recorded in a control unit 34 by means 
of an encoder 14 which is coupled to the motor 15. 

The gripper 8 is provided with clamping means, by means 
of which it is coupled to the slide 6, and with 
sensors, which are used while the gripper 8 is being 
coupled to the slide 6. 

A bracket 2 is attached to the cutter frame 1, and an 
arm 4 is attached to the bracket at a rotation point 3. 
This arm 4 presses the foodstuff V against the 
horizontal and vertical support surfaces of the product 
carrier 5 and, to this end, is actuated by the cylinder 
30 (cf . Figure 2) . 

A rotating . cutting blade 19 and a motor 20, which is 
coupled thereto, are assembled on a carriage 27 which 
is able to execute a cutting movement F along guide 
shafts 21. For this purpose, a carriage pin 26, which 
is coupled to a crank pin 22 by a connecting rod 25, is 
attached to the carriage 27. The crank : pin 22 is 
attached to an eccentric wheel 23 which is driven in 
rotation by a motor 24. 

The cutting edge of the rotating cutting blade 19 moves 
past the cutter frame 1 in the cutting plane P. The 
cutter frame 1 is preferably made from plastic, so that 
it cannot damage the rotating cutting blade 19. . 

The slices of foodstuff V which are cut off by the 
rotating cutting blade 19 fall onto a conveyor belt 29 
which, by means of a drive (not shown) , can be moved in 
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a conveying direction T. The slices of foodstuff cut 
off can be laid on the conveyor belt 2 9 in a group SI 
or S2, which can then be packaged as a whole. The 
conveyor belt 29 is attached to the base 32 by means of 
conveyor-belt supports 28. If appropriate, the conveyor 
29 may be provided with means (not shown) for weighing 
the group of slices SI or S2 which have been cut off 
and with recording means, such as for example an 
encoder, for recording the position where a specific 
group of slices, such as SI or S2, is located on the 
conveyor belt 29. 

The device is controlled by means of the control system 
34, which is provided with a memory in which various 
data is stored for each product carrier 5, for example 
the type of foodstuff, the weight of a slice of 
standard thickness and, if appropriate, the position of 
the slide 6 on the product carrier 5. The control unit 
is connected to the encoders and various position 
sensors and other sensors, which are not shown. 

At the beginning of the operation of cutting a group of 
slices, the product carrier 5, together with the 
foodstuffs V, is pushed into the guide rails 33 and 
fixed on the cutter carriage 10 by means of the 
positioning pin 9. If appropriate, a clamp may be used 
instead of the positioning pin 9. The gripper is 
pivoted above the product carrier 5 by means of the 
pivot cylinder 13, and with the aid of the threaded 
spindle 16 the feed carriage 12 moves in the direction 
of the cutting plane P. The sensors which are mounted 
on the gripper 8 detect the approach of the slide 6. If 
appropriate, the position of the slide 6 may be known 
from the memory of the control unit. In one embodiment, 
an identifier is to this end arranged on the product 
carrier 5, which identifier is detected by recognition 
means positioned on the cutter carriage 10. 



WO 00/06349 



PCT/NL99/00434 



- 7 - 

After the gripper 8 has moved closer to the slide 6, 
these two components couple together, for example as a 
result of the gripper 8 containing electromagnets which 
act on a steel strip arranged in the slide 6. Due to 
the fact that, during the previous occasion on which 
the meat products present on the product carrier 5 were 
cut, the movement of the slide 6 was always towards the 
cutting plane P, and therefore there is no play between 
foodstuff V and slide 6, the foodstuff V will move as 
soon as the slide 6 is moved towards the cutting plane 

p. 

Then, the rotating cutting blade 19 is started and the 
eccentric wheel 23 is set in rotation, with the result 
that the carriage 27, with the rotating cutting blade 
19 mounted thereon, starts to execute a reciprocating 
movement past the cutter frame 1. The foodstuffs V are 
pressed against the product carrier 5 by the arm 4. 
Between two cutting movements of the cutting blade 19, 
the cutter carriage 10 is moved towards and through the 
cutting plane P by means of the cylinder 18, with the 
result that the foodstuff V projects outside the cutter 
frame 1 and a slice is cut off. 

■The slide 6 is moved towards the cutting plane P 
continuously or intermittently, synchronized with the 
cutting movement F, so that slices are cut off. The 
slices fall onto the conveyor belt 29, where they axe 
weighed if appropriate. 

By providing the conveyor belt 29 with optionally an 
alternating conveying direction T, the slices can be 
stacked in different ways so as to form a group SI or 
S2. 

After it has been established by the control unit 34 
that sufficient slices have been cut off, the movement 
of the slide 6 stops, and the cutter carriage 10 is 
moved away from the cutting plane P, by means of the 
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cylinder 18, between two cutting movements of the 
cutting edge of the cutting blade 19, with the result 
that the foodstuff V is moved out of the cutting plane 
P. Since, in the process, the entire product table 5, 
5 with the product positioned thereon, is moved, there is 
no change in the contact between the foodstuffs V and 
the slide 6, Also, this movement does not impose any 
load on the clamp 7, and the clamp 7 does not pull on 
the foodstuff V. 

10 

To provide a more detailed illustration of how the 
device operates, Figure 3 shows how the product carrier 
5 is positioned with respect to the cutter frame 1, the 
meat products also being supported by a cutter- frame 
15 edge 35, but not yet projecting through the cutting 
plane P, so that the cutting blade 19 can move past 
without cutting. 

Figure 4 shows the situation during cutting, in which 
the product carrier 5 has been pushed further into the 
cutter frame 1 as a result of the displacement of the 
cutter carriage 10, and the meat products V then 
project through the cutting plane P, and the cutting 
blade 19 is able to cut off a slice. During this 
cutting operation, the meat products V are supported by 
the cutter- frame edge 35. 

The design discussed here can be used in particular in 
situations in which the cutting movement F takes place 
30 regularly, in succession, and cannot readily be 
stopped. This is usually the case for systems in which 
the cutting device has to have as high capacity. 

As mentioned above, the arm 4 presses the foodstuff V 
35 against the product carrier 5. With some products, it 
is important, when pushing the foodstuff V towards the 
cutting plane P using the slide 6, to relieve the load 
on the arm 4 slightly, so that the foodstuff V slides 
with little resistance. To this end, the control unit 
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34 is provided with means for synchronization between 
the movement of the cutting blade 19 and the circuit of 
the cylinder 30. 

The exemplary embodiment shown here depicts a rotating 
cutting blade 19 which moves in rectilinear fashion 
past the cutter frame 1 . Other manners of movement of 
cutting edges are also possible, such as a rotating 
blade with helical cutting edges, in which the cutting 
movement F is produced by the helical shape. Another 
possibility is an orbital blade in which one or more 
rotating blades are attached in a holder which is able 
to rotate about an axis which is parallel to the axis 
of rotation of the blades. 

In order to ensure that the slices cut off fall as flat 
as possible onto the conveyor belt 29, the cutting 
plane P may be inclined, for example at an angle of 
30°, with respect to a vertical plane. This does not 
change the operational principle of the device 
described above. 

The device is described in such a manner that meat 
products are thought of in particular when cutting off 
slices of foodstuffs. However, it is also possible for 
the device to be made suitable for other foods, such as 
for example cheese. 

In addition to being used in a device in which the 
product carriers 5 with foodstuffs are supplied 
automatically with the aid of a conveyor system and in 
which, for example, different types of foodstuffs are 
always being cut off, the device may also be used in 
situations in which it is always necessary to make many 
groups of slices of one type of foodstuff, and these 
groups of slices are subsequently packaged separately. 
In this situation, a new product carrier 5 may be 
supplied manually. It is also conceivable for the 
product carrier 5 and the cutter carriage 10 to form a 
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single unit or, if appropriate, for new meat products V 
to be placed manually on the product carrier 5 and 
coupled to the slide 6. In this situation too, the 
force between the meat products V and the slide 6 
5 remains constant before, during and after cutting, 
since it always moves in one direction and the entire 
cutter carriage 10 is pulled away from the cutting 
plane P. 

10 Figures 5 and 6 diagrammatically show a cleaning device 

40 which is used for automatically cleaning the cutting 
blade 19. The cleaning device is, for example, 
positioned directly beneath the centre of the cutting 
blade 19 when the carriage 27 is furthest away from the 

15 cutter frame 1. In Figure 1, this location is indicated 
by dot-dashed lines. 

The cleaning device 4 0 comprises two symmetrical frames 

41 and 42 which are attached in a frame 52 in such a 
20 manner that they can pivot about a common pin 43. Each 

frame 41 or 42 is composed of two frame plates 44 which 
are coupled to one another by the coupling pieces 45 
and 46. Two slightly spherical rolls 47, around which 
an endless support belt 4 8 is mounted, are mounted 

25 between the frame plates 44. A strip of paper P is fed 
around the support belt 48. The strip of paper P is 
unwound from the stock reel 51 and then runs along a 
first support roll 49, around the support belt 4 8 and 
along the second support roll 49, and then towards 

30 waste reel 50. The waste reel 50 is driven by a drive 
53. 

In order for the cutting blade 19 to be cleaned, the 
cutting blade 19 is introduced between the support 
35 belts 48. If appropriate, the drives 53 are first 
switched on for a short time, so that the cutting blade 
19 can be clamped between two clean strips of paper P. 
Then, a cylinder 53A is actuated, so that the support 
belts 48, together with the paper strip P, move towards 
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the cutting blade 19. At the same time, the cutting 
blade 19 is rotated, so that the dirt is wiped off by 
the paper strip P. If appropriate, the paper strip P is 
impregnated with alcohol or another cleaning agent, so 
5 that bacteria are prevented from growing on the blade. 

The frames 41 and 42 are provided, in a known manner, 
with means for exchanging the stock reel 51 and the 
waste reel 50. 

10 

To prevent wear to the support belt 48, it is made from 
hard, wear-resistant material which is provided in 
certain locations with a rough section for holding the 
paper strip P in place during the cleaning operation. 

15 

If appropriate, the cutting blade 19 is cleaned 
periodically, although it may also be cleaned each time 
after a specific meat product has been cut, since some 
meat products, such as sausages, contain bacteria which 
20 must not come into contact with other meat products, 
such as ham. 
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Claims 



1. Method for cutting slices of foodstuff (V), such 
as meat products, by moving a cutting edge and a 
cutter frame (1) past one another in a 
reciprocating movement in a cutting plane (P) , the 
foodstuffs (V) being pushed through the cutter 
frame (1) by drive means (15, 16), characterized 
in that, before the first slice is cut, the 
foodstuff (V), and optionally the support (5) 
thereof, between two cutting movements, is/are 
displaced in the direction of the cutter frame (1) 
over a distance (a) which is greater than the 
thickness of one slice and, after the last slice 
has been cut, the foodstuff (V) , and optionally 
the support (5) thereof, is/are displaced the same 
distance (a) in the opposite direction. 



2. Method according to Claim 2, characterized in that 
the foodstuffs (V) are pushed against a support 
(5) during the cutting operation. 

3. Cutting device for automatically cutting foodstuff 
(V) , such as meat products, into slices, 
comprising cutting means having a cutting edge, 
such as a cutting blade (19), and having first 
drive means (22-2 6) for moving the cutting edge in 
a cutting plane (P) , a cutter frame (1), which is 
delimited on one side by the cutting plane (P) , 
for supporting the foodstuff (V) during the 
cutting operation, positioning means for moving 
the foodstuff (V) into the cutting plane (P) , 
comprising a product carrier (5) for supporting 
the foodstuffs (V), second drive means (12-16) for 
pushing the foodstuffs (V) through the cutter 
frame (1), and control means (34) for controlling 
the device, characterized in that the second drive 
means (12-16) and the product carrier (5) are 
mounted on a carriage (10) which can be displaced 
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with respect to the cutting plane (P) and/or the 
cutter frame (1) by third drive means (18) . 

Cutting device according to Claim 3, characterized 
in that the third drive means (18) have an 
adjustable travel (a) which is greater than a few 
millimetres and is less than 10 millimetres. 

Cutting device according to Claim 4, characterized 
in that the adjustable travel (a) is approximately 
5 millimetres. 

Cutting device according to one of Claims 3-5, 
characterized in that, during the cutting 
operation, the product carrier (5) is supported on 
the cutter frame (1) . 

Cutting device according to one of Claims 3-6, 
characterized in that those surfaces of the 
product carrier (5) and the cutter frame (35) 
which support the foodstuffs (V) during the 
cutting operation form a common plane. 

Cutting device according to one of Claims 3-7, 
characterized in that pressure means (4, 30) are 
provided for pressing the foodstuff (V) towards 
the product carrier (5) during the cutting 
operation • 

Cutting device according to Claim 8, characterized 
in that the pressure means (4, 30) comprise a 
pivo table bracket (4), which may be attached to 
the cutter frame (1) . 

Cutting device according to one of Claims 3-9, 
characterized in that positioning means (9, 33) 
are provided for fixing the product carrier (5) 
with respect to the carriage (10) during cutting. 
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11. Cutting device according to Claim 10, 
characterized in that the positioning means 
comprise a clamp (9) . 

12- Cutting device according to one of Claims 3-11, 
characterized in that there are means (40) for 
automatically cleaning the cutting blade (19) . 
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